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AD Controller

library | EEE

use ieee.std logic 1164. all

use ieee.std | ogic_unsigned.all;
use ieee.std logic_arith.all;
library synplify;

use synplify.attributes. all

entity AD Controller is port

(cl ock in std_|ogic;

resetn in std_|ogic;

state_out out std | ogic_vector(4 downto 0)
-- i/lo to serial controller

AD RUN in std_|logic;

MJX_Sel ect or out std_logic_vector(3 downto 0);
MJUX_Enabl e out std_| ogic;

AD RW out std_ | ogic;

AD CE out std_ Il ogic;

AD CS out std_ | ogic;

AD DATA in std_logic_vector(7 dowto 0);
AD St at us in std_|ogic;

--QPLL_A Count :in std logic vector(7 downto 0);
--QPLL_B Count : in std_logic_vector(7 downto 0);
RAM_ADDRESS out std_|ogic_vector(4 downto 0);
RAM DATA D out std logic vector(7 downto 0);
RAM WRI TE_ENABLE out std_logic);

end AD Controller;

architecture rtl of AD Controller is

attribute syn_radhardl evel of rtl architecture is "tnr"
type state values is (st0O, stl, st2, st4, stb, st6, st7, st8, st9, stl2, stl3, stl4, st18,
st19, st20, st2l, st22);

-- st3, st10, st1l, stl15, stl1l6, st1l7,

signal pres_state: state_val ues;

si gnal count : std_loglc vector (3 downto 0);

signal AD Status reg :std_log

signal |oad tiner std _logic;

signal tiner_en std | ogic;

signal tinmed out std_| ogic;

signal tiner std | ogic_vector (3 downto 0);
--signal AD result std_I| ogi c_vector (7 downto 0);

begi n

-- fsmregister

state_reg: process (clock, resetn,
begi n
if (resetn = '0'") then
pres _state <= stO0;
count <= "0000";
MUX_Enable <="'0';
AD RW <='1";
AD CE <="'1";
AD _CS <="'1";
RAM WRI TE_ENABLE <= '0';
RAM DATA D <= "00000000";
RAM ADDRESS <= " 00000";
MUX_Sel ector <= "0000";

AD_RUN)
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el sif clock'event AND cl ock =

AD Status reg <=
timer <= "1010";

|l oad tinmer <= '1';
timer_en <= '0';
--AD result <= "

MJUX Sel ector <= co

0';

00000000";

"1' then

unt ;

AD Status reg <= AD St at us;

if load tiner
timer <= "
elsif tinmer_en
timer <=t
el se
timer <=t
end if;

if timer = "00
ti med_out
el se
ti med_out
end if;

=1
1010"; --
=1
imer - 1;

i mer;
00" then
<= '1":

<= '0';

case count is
when " 0000"
when "0001"
when "0010"
when "0011"
when "0100"
when "0101"
when "0110"
when "0111"
when "1000"
when "1001"
when ot hers

end case

=>
=>
=>

=>
=>
=>

=>
=>
=>

case pres_state is
when st0 => --
stat e_out
AD RW <=
AD CE <=
AD CS <=

RAM _ADDRESS
RAM_ADDRESS
RAM_ADDRESS
RAM_ADDRESS
RAM_ADDRESS
RAM_ADDRESS
RAM_ADDRESS
RAM_ADDRESS
RAM_ADDRESS
RAM_ADDRESS
RAM_ADDRESS

<=
<=
<=
<=
<=
<=
<=
<=
<=
<=
<=

initial state
<= ("00000");
1;

1';

1;

"10000"; -
"10001"; -
"10010"; -
"10011"; -
"10100"; -
"10101"; -
"10110"; -
"10111";
"11000";
"11001";
"00000";

count <= "0000";

if (ADRUN="1") then
pres_state <= st1;
MJUX Enable <= '1';
load timer <= '0';

el se
pres_state <= stO;
MJUX Enable <= '0';
|l oad timer <= '1';

end if;

when stl => -- npux switch tine
state_out <= ("00001");
timer _en <= "'1";
if timed out = '1' then
pres_state <= st2;

el se
pres_state <= st1;
end if;
when st2 => -- nmux switch tine

' 16‘
' 17|
' 18‘
' 19|
' 20|
' 21|
' 22|
' 23|
' 24|
' 25|
' 0|
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state out <= ("00010");
load tinmer <= "1';
timer_en <= '0";
pres_state <= st4;

- - when st3 => -- mux switch tine
-- state out <= ("00011");
-- pres_state <= st4;

when st4 => -- nux switch tine
state out <= ("00100");
AD CE <= '0';
AD CS <= '0'";

pres_state <= stb5;

when st5 => -- start the conversion
state out <= ("00101");
if (ADRUN ="1") then

AD RW<= '0";
pres_state <= sté6;
el se
pres_state <= stO;
end if;
when st6 => --
state_out <= ("00110");
if (AD Status reg = '1') then -- conversion started
AD RW<='1";
pres_state <= st7;
else -- wait
pres_state <= st6;
end if;
when st7 => -- wait for bus access tine of 250 ns
state out <= ("00111");
AD RW<='1";

| oad_tinmer <= '0';
pres_state <= st8;

when st8 => -- wait for bus access tinme of 250 ns
state out <= ("01000");
tinmer_en <= '1";

if tinmed out = '1' then
pres_state <= st9;
el se
pres_state <= st8§;
end if;
when st9 => -- wait for bus access tinme of 250 ns

state out <= ("01001");
pres_state <= stl12;

- - when st10 => -- wait for bus access tine of 250 ns
- - state out <= ("01010");
- - pres_state <= stll

- - when stl1l => -- wait for bus access tine of 250 ns
- - state out <= ("01011");
- - pres_state <= stl12

when st12 => --
state out <= ("01100");
load tinmer <= "1';
timer _en <= '0";
if (AD_Status_reg = '0") then -- conversion finished

pres_state <= stl13;
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else -- wait
pres_state <= st12;
end if;
when st13 => -- wait for bus access tinme of 250 ns

-- data is valid at a maxi num of 250ns after status goes | ow
state out <= ("01101");
load tinmer <= '0';
pres_state <= st14;

when st14 => -- wait for bus access tinme of 250 ns
state_out <= ("01110");
timer _en <= "'1";

if timed out = '1' then
pres_state <= st18;
el se
pres_state <= st14;
end if;
-- when stl15 => -- wait for bus access tine of 250 ns

-- state out <= ("01111");
-- pres_state <= stl16

- - when st16 => -- wait for bus access tine of 250 ns
- - state out <= ("10000");
- - pres_state <= stl7

- - when stl1l7 => -- wait for bus access tine of 250 ns
- - pres_state <= st18;

when st18 => -- put result of conversion in AD result reg.
state_out <= ("10010");
load tinmer <= "1";
tinmer_en <= '0";
RAM DATA D <= AD DATA; --AD result <= AD DATA;
RAM WRI TE_ENABLE <= '1';
pres_state <= st19;

when st19 => -- put AD result at RAM address
state_out <= ("10011");
--RAM DATA D <= AD result;
pres_state <= st 20;

when st20 => -- put AD result at RAM address di sable the data from convertor
state out <= ("10100");
AD RW<= "1";
AD CE <= '1';
AD CS <= '1";

-- RAM VRI TE_ENABLE <= '0";
pres_state <= st21;

when st21 => --
state out <= ("10101");
RAM WRI TE_ ENABLE <= '0';
if (ADRUN="1") then
if count = "1001" then

count <= "0000"; -- restart at count "0000"
el se

count <= count + 1; -- do conversion on next channe
end if;

| oad _timer <= '0';

pres_state <= st1;
el se

pres_state <= stO;
end if;

end case
end if;
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end process;
end rtl;
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